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Self-assembled mesoporous TiO2 film possesses special structural advantages, such as, 
high BET surface area, ordered pore channels, precisely controllable mesophases and 
structural parameters in the nanometer ranges, and so on. The mesoporous TiO2 film has great 
potential to be applied widely in various application fields, such as solar cell, photocatalyst, 
chemical sensor, self-cleaning, and so on. 
In the present dissertation, thin (~300nm) organized mesoporous TiO2 crystalline film, 
synthesized by evaporation-induced self-assembly (EISA) method, was employed as 
self-cleaning glass. The controlled formation mechanisms and main factors during the 
self-assembly process of the mesoporous material were sufficiently studied. The influence of 
the mesostructural parameters on the performance of the self-cleaning was also discussed. 
Firstly, the rule of the formation of the mesophases was studied preliminarily, and how 
the experimental parameters affected the products’ mesoscopic structures were studied 
sufficiently. Mesoporous TiO2 thin films obtained at various molar ratios were characterized 
by XRD, SEM and TEM. It was revealed that a variety of well-ordered mesostructures 
including 2D hexagonal and 3D hexagonal mesophases were obtained by simply changing the 
quantity of the surfactant. The effects of the important parameters were discussed using the 
low-angle X-ray diffraction, such as temperature, humidity, aging time, pull rate, heat-treating 
process, and so on. 
Secondly, 3D hexagonal mesoporous TiO2 thin films were deduced by XRD, SEM, TEM, 
SAED and N2 adsorption-desorption. The results revealed that the mesoporous thin films 
possessed high symmetry (space group is P63/mmc), large pore (~10 nm) and open porosity. 
Moreover, the large pore 3D hexagonal mesostructure was transformed to the vertically 
oriented mesostructure by connecting the pores to their neighbors along the perpendicular 
direction. 
Finally, the optical properties, photocatalytic activity, hydrophilicity and mechanical 















revealed that the thin films had good optical properties (the average transparency for visible 
light was higher than 90%), high catalytic activity (photonic efficiency ζ =0.0337%), 
superhydrophilicity (contact angle was 5°) and good mechanical properties, which offer 
promising applications in self-cleaning domain. 
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孔径小于 2nm 为微孔材料，大于 50nm 则被称为大孔材料。介孔材料是指孔径介于
































图 1.1 各种孔材料的孔径分布比较[14] 
有序介孔材料的结构和性能介于无定形无机多孔材料(如无定形硅铝酸盐)和具有晶
体结构的无机多孔材料(如沸石分子筛)之间，以常见的 MCM-41 为例，其主要结构参数
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